A topological space X, τ is said to be strongly compact if every preopen cover of X, τ admits a finite subcover. In this paper, we introduce a new class of sets called N-preopen sets which is weaker than both open sets and N-open sets. Where a subset A is said to be N-preopen if for each x ∈ A there exists a preopen set U x containing x such that U x − A is a finite set. We investigate some properties of the sets. Moreover, we obtain new characterizations and preserving theorems of strongly compact spaces.
Introduction
It is well known that the effects of the investigation of properties of closed bounded intervals of real numbers, spaces of continuous functions, and solutions to differential equations are the possible motivations for the formation of the notion of compactness. Compactness is now one of the most important, useful, and fundamental notions of not only general topology but also other advanced branches of mathematics. Many researchers have pithily studied the fundamental properties of compactness and now the results can be found in any undergraduate textbook on analysis and general topology. The productivity and fruitfulness of the notion of compactness motivated mathematicians to generalize this notion. In 1982, Atia et al. 1 introduced a strong version of compactness defined in terms of preopen subsets of a topological space which they called strongly compact. A topological space X is said to be strongly compact if every preopen cover of X admits a finite subcover. Since then, many mathematicians have obtained several results concerning its properties. The notion of strongly compact relative to a topological space X was introduced by Mashhour et al.
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The following lemma is well known and will be stated without the proof. Proof. Let A be a nonempty N-preopen set and x ∈ A, then there exists a preopen set U x containing x such that U x − A is finite. Let C U x − A U x ∩ X − A . Then x ∈ U x − C ⊆ A and by Lemmas 2.8 and 2.12,
The following example shows that if X is not a T 1 -space, then there exists a nonempty N-preopen set which does not contain a nonempty preopen set.
Example 2.14. Let X {a, b, c} with τ {φ, X, {a}, {b}, {a, b}}. Then {c} is an N-preopen set which does not contain any a nonempty preopen set.
Lemma 2.15 see 12 .
Let A and X 0 be subsets of a topological space X.
Lemma 2.16. Let A and X 0 be subsets of a topological space X.
Since A is N-preopen in X, there exists a preopen set H of X containing x such that H − A is finite. Since X 0 is α-open, by Lemma 2.8 we have H ∩ X 0 ∈ PO X . Since X 0 ∈ αO X ⊆ SO X , by Lemma 2.15, H ∩ X 0 ∈ PO X 0 , x ∈ H ∩ X 0 , and H ∩ X 0 − A ∩ X 0 is finite. This shows that A ∩ X 0 ∈ NPO X 0 .
2 If A ∈ NPO X 0 , for each x ∈ A there exists V x ∈ PO X 0 containing x such that V x − A is finite. Since X 0 ∈ PO X , by Lemma 2.15, V x ∈ PO X and V x − A is finite and hence A ∈ NPO X . Proof. Let A be N-preopen and x ∈ A, then there exists a preopen subset
Then there exist a preopen subset U x containing x and a finite subset C such that
Theorem 2.18. Let X be a space and F ⊆ X. If F is N-preclosed, then F ⊆ K ∪ C for some preclosed subset K and a finite subset C.
Proof. If F is N-preclosed, then X − F is N-preopen, and hence for every x ∈ X − F, there exists a preopen set U containing x and a finite set C such that
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Strongly Compact Spaces
Definition 3.1. 1 A topological space X is said to be strongly compact 1 if every cover of X by preopen sets admits a finite subcover.
2 A subset A of a space X is said to be strongly compact relative to X 2 if every cover of A by preopen sets of X admits a finite subcover.
Theorem 3.2.
If X is a space such that every preopen subset of X is strongly compact relative to X, then every subset of X is strongly compact relative to X.
Proof. Let B be an arbitrary subset of X and let {U i : i ∈ I} be a cover of B by preopen sets of X. Then the family {U i : i ∈ I} is a preopen cover of the preopen set ∪{U i : i ∈ I}. Hence by hypothesis there is a finite subfamily {U i j : j ∈ N 0 } which covers ∪{U i : i ∈ I} where N 0 is a finite subset of the naturals N. This subfamily is also a cover of the set B.
Theorem 3.3. A subset A of a space X is strongly compact relative to X if and only if for any cover
Proof. Let {V α : α ∈ Λ} be a cover of A and V α ∈ NPO X . For each x ∈ A, there exists α x ∈ Λ such that x ∈ V α x . Since V α x is N-preopen, there exists a preopen set U α x such that x ∈ U α x and U α x \ V α x is finite. The family {U α x : x ∈ A} is a preopen cover of A. Since A is strongly compact relative to X, there exists a finite subset, says,
3.1
For each x i , U α x i \ V α x i is a finite set and there exists a finite subset
Hence A is strongly compact relative to X.
Since every preopen set is N-preopen, the proof of the converse is obvious.
Corollary 3.4. For any space X, the following properties are equivalent:
1 X is strongly compact;
2 every N-preopen cover of X admits a finite subcover.
Theorem 3.5. For any space X, the following properties are equivalent:
2 every proper N-preclosed set is strongly compact with respect to X.
Proof. 1 ⇒ 2 Let A be a proper N-preclosed subset of X. Let {U α : α ∈ Λ} be a cover of A by preopen sets of X. Now for each x ∈ X − A, there is a preopen set V x such that V x ∩ A is finite. Then {U α : α ∈ Λ}∪{V x : x ∈ X−A} is a preopen cover of X. Since X is strongly compact, there exist a finite subset Λ 1 of Λ and a finite number of points, says,
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This shows that A is strongly compact relative to X.
2 ⇒ 1 Let {V α : α ∈ Λ} be any preopen cover of X. We choose and fix one α 0 ∈ Λ. Then ∪{V α : α ∈ Λ − {α 0 }} is a preopen cover of a N-preclosed set X − V α 0 . There exists a finite subset Λ 0 of Λ − {α 0 } such that X − V α 0 ⊂ ∪{V α : α ∈ Λ 0 }. Therefore, X ∪{V α : α ∈ Λ 0 ∪ {α 0 }}. This shows that X is strongly compact. Proof. Let {V α : α ∈ Λ} be an open cover of X, NPO X . For each x ∈ X, there exists α x ∈ Λ such that x ∈ V α x . Since V α x is N-preopen, there exists a preopen set U α x of X such that x ∈ U α x and U α x \ V α x is finite. The family {U α x : x ∈ X} is a preopen cover of X, τ . Since X, τ is strongly compact, there exists a finite subset, says, x 1 , x 2 , . . . , x n such that X ∪{U α x i : i ∈ F}, where F {1, 2, . . . , n}. Now, we have
3.2
For each x i , U α x i \ V α x i is a finite set and there exists a finite subset Λ x i of Λ such that
Conversely, let U be a preopen cover of X, τ . Then U ⊆ NPO X . Since X, NPO X is compact, there exists a finite subcover of U for X. Hence X, τ is strongly compact. Proof. Suppose that V is an arbitrary open set in Y . Then for each α ∈ Λ, we have 
Preservation Theorems
It is clear that every precontinuous function is N-precontinuous but not conversely. X, τ → X, σ be the identity function. Then f is an Nprecontinuous function which is not precontinuous; because there exists {b, c} ∈ σ such that f −1 {b, c} / ∈ PO X, τ . Proof. Let f : X → Y be M-preopen and W an N-preopen subset of X. For any y ∈ f W , there exists x ∈ W such that f x y. Since W is N-preopen, there exists a preopen set U such that x ∈ U and U − W C is finite. Since f is M-preopen, f U is preopen in Y such that y f x ∈ f U and f U − f W ⊆ f U − W f C is finite. Therefore, f W is N-preopen in Y . 
